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1	Introduction
This contribution examines enhancements to RLC AM retransmissions proposed within the Release 19 XR Working Item Description (WID) approved in RAN#103 [1]. We begin by analyzing the motivations for these RLC AM improvements. Following this analysis, we present our interpretation of the desired outcomes  for the enhancements. Finally, we discuss two potential solutions for achieving these goals.
	The Rel-19 XR Phase 3 objectives are as follows:
-	Specify the following user plane enhancements [RAN2]
-	RLC re-transmission related enhancements for operation of RLC Acknowledged Mode (AM) with small packet delay budget.
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Current RLC AM mechanisms might not be optimized for the specific requirements of XR/Metaverse traffic. This traffic is characterized by high data rates, stringent latency constraints, and the critical nature of the data for maintaining a seamless user experience. Challenges arise when using RLC AM for XR/Metaverse due to potential out-of-PDU retransmissions that can waste resources and contribute to exceeding the Packet Delay Budget (PDB).
This contribution proposes several enhancements to the RLC AM protocol that address these challenges and improve the overall efficiency and reliability for XR/Metaverse traffic delivery.

[bookmark: _Toc147158672][bookmark: _Toc61387173][bookmark: _Toc499559239]2.1	Limited RLC Re-transmissions 
In the current RLC Acknowledged Mode (AM), there's an inefficiency in retransmitting small, delay-critical packets. The retransmission process doesn’t prioritize packets based on their urgency, leading to potential delays in delivering time-sensitive data. This is particularly problematic for applications with stringent Packet Delay Budgets (PDB), where the timeliness of each packet is crucial. Currently, less critical packets might be retransmitted at the expense of delay-critical data, affecting the performance of latency-sensitive applications.
This could be addressed through a scheme within RLC AM to dynamically prioritize the retransmission of the most recent and relevant ‘N’ SDU’s or segments that are withing the delay budget.
The value of “N’ would be adjusted based on the PDB and the size of the SDU’ ensuring that the retransmission process is more responsive to the requirements of delay-critical packets. This approach aims to enhance the efficiency of RLC AM by ensuring that time-sensitive packets are prioritized, thereby minimizing unnecessary delays, and optimizing bandwidth usage.
· Implement Selective Repeat with Limited History (SR-LH) within the RLC entity.
· In SR-LH, the RLC reciver entity would only retransmit the most recent N SDUs (or SDU segments) within the remaining packet delay budget (PDB).
· The value of N can be dynamically signaled/ adjusted based on factors such as:
· SDU size: Larger SDUs might require a smaller N to fit within the remaining PDB.
· Packet Delay Budget (PDB): A stricter PDB necessitates a smaller N to ensure timely retransmission of critical data.
· Channel quality: Poor channel conditions might require a smaller N to increase the probability of successful retransmission within the PDB.
Proposal 1: RLC receiver entity would only retransmit the most recent “N” SDUs (or SDU segments) within the remaining packet delay budget (PDB). Value of “N’ to be dynamically signalled/decided.

2.2	Piggybacking of delay critical STATUS PDUs

In the current Radio Link Control Acknowledged Mode (RLC AM), the mechanism for STATUS report generation and piggybacking does not efficiently handle the urgency of small, delay-critical packets. Typically, the decision to piggyback a STATUS report is not dynamically influenced by the time sensitivity of the data within the RLC buffer. This lack of responsiveness can lead to delays in acknowledging and retransmitting packets critical for latency-sensitive applications, such as XR services, where prompt feedback is essential for maintaining low latency.
The proposal aims to refine the piggybacking process of STATUS reports in RLC AM to be more adaptive and responsive to the urgency of delay-critical data. By enhancing the criteria for piggybacking STATUS reports, the mechanism can be optimized to prioritize feedback for time-sensitive packets.
Implement a trigger mechanism within the RLC AM entity that identifies delay-critical packets nearing their PDB.
Once identified, the STATUS report for these packets is prioritized for immediate piggybacking on the next scheduled RLC data PDU.
This mechanism requires the introduction of a parameter or condition in the RLC configuration (e.g., PiggybackTriggerThreshold) that determines when a packet is considered close to its PDB and triggers prioritized piggybacking.
Proposal 2 : Mandate Piggybacking of STATUS Reports for Delay-Critical Packets: modification in the RLC AM standard to include a mechanism where STATUS reports for packets nearing their PDB are automatically piggybacked on the next RLC data PDU.
[bookmark: _Hlk163230875]Proposal 3: Standardize higher priority for “STATUS PDU’s” for delay critical SDU’s based on PDCP indication (already defined)

2.2	Proactive Retransmission based on HARQ
Current RLC AM retransmission mechanisms rely solely on timers and STATUS reports, which can lead to delays in retransmitting critical data, especially when dealing with potential errors. We would like to explore the possibility of leveraging HARQ feedback for a more proactive retransmission approach.
3GPP can define a mechanism for early retransmission based on HARQ feedback within RLC AM for critical SDUs. This approach aim would reduce latency and improve reliability for delay-sensitive data by initiating retransmissions before standard RLC timeouts or STATUS reports.
In an enhanced approach tailored for delay-critical SDUs, the RLC entity actively monitors this HARQ feedback. If the feedback signals a NACK or suggests a high probability of error, potentially inferred from channel quality metrics, it flags a potential issue in the successful delivery of a critical SDU.
Addressing this, instead of adhering to the standard wait times prescribed by RLC AM for time-outs or STATUS reports, the UE proactively initiates an immediate retransmission of the critical SDU in response to negative or uncertain HARQ feedback. This proactive retransmission strategy is particularly aimed at SDUs that are close to exceeding their Packet Delay Budget (PDB), ensuring they are delivered within their stringent time constraints.
Proposal 4: Implement a mechanism in RLC AM for early retransmission of delay-critical SDUs based on HARQ feedback, ensuring prompt delivery within their Packet Delay Budget.
3 Conclusion
This contribution have following proposals.
Proposal 1: RLC receiver entity would only retransmit the most recent “N” SDUs (or SDU segments) within the remaining packet delay budget (PDB). Value of “N’ to be dynamically signalled/decided for delay critical SDUs.
Proposal 2 : Mandate Piggybacking of STATUS Reports for Delay-Critical Packets: modification in the RLC AM standard to include a mechanism where STATUS reports for packets nearing their PDB are automatically piggybacked on the next RLC data PDU.
Proposal 3: Standardize higher priority for “STATUS PDU’s” for delay critical SDU’s based on PDCP indication (which is already defined).
Proposal 4: Implement a mechanism in RLC AM for early retransmission of delay-critical SDUs based on HARQ feedback, ensuring prompt delivery within their Packet Delay Budget.
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